in ultrathinfilm gels has been applied to the determination of human serum albumin in a model study. Agarose gels of 0 ·24 mm thickness were used and optimum electrophoretic conditions were determined. Precision was assessed and comparison with conventional immunoelectrophoresis and a chemical method was made. Though
precision was poor (CV 4-6 %) improvements in dispensing small volumes (0· 2 fLl) should change this. Good correlation between methods (correlation coefficient 0·89-0·97) was obtained. The advantages of the technique are speed of analysis and low reagent costs.
Ultrathinfilm electrophoresis, carried out in very thin layers of support, for example, polyacrylamide <1 mm thick, 1 has been perfected in recent years. Such techniques allow higher voltages to be used and hence faster analysis times are achieved, though efficient cooling is essential. In addition, there are savings in reagent costs, particularly where expensive antisera or ampholytes for isoelectric focusing are used. Despite these advantages ultrathinfilm methods have not been used routinely in clinical chemistry. We describe an ultrathinfilm version of the Laurell-rocket technique. Its application to the determination of human serum albumin (HSA) is presented as an example of the applicability of ultrathinfilm immunoelectrophoresis.
Materials and methods
Moulds and glass plates were warmed, and molten agarose was poured onto the mould. A piece of GelBond film (FMC Products, Marine Colloids from Miles) was immediately placed on top of the molten gel, hydrophilic side downward. The warmed glass plate was then placed on top of this, and pressure was applied so that all excess agarose was squeezed out. Plates were left to set for 20 minutes with a weight placed on top. Twelve wells (,...",2 mm diameter) were cut along the length of the plate, and sample or standard HSA (Sigma) (0·2 fLl) was added. Plates were placed on the cooling plate of the electrophoresis tank, with a glycerol solution (50% v/v) between the gel plate and cooling tank to maintain good thermal contact. Lint wicks were used to connect the plate to the buffer. The agarose plates were covered with a Petri dish to minimise evaporation. AGAROSE 1 % w/v agarose in barbitone/EDTA buffer containing 4 % w/v polyethylene glycol (the buffer is made up containing 100·98 g sodium barbitone, 20·58 g barbituric acid, and 20·2 g disodium EDTA in 10 Iitres distilled water). Agarose gel containing antibody is prepared by heating agarose to 56°C and adding the appropriate volume of antiserum (anti-human serum albumin, Seward Laboratory, UAC House, London SE1 9UG).
MOULDS AND CASTNG OF ULTRATHIN GELS
Glass plates (70 x 50 mm) with two layers of Teflon tape placed on the longer sides of the plate, giving a thickness of 0·24 mm, are washed in 1 % dimethyl dichlorosilane in 1,1,l-trichloroethane, Further glass plates of the same dimensions are needed.
LAURELL-ROCKET IMMUNOELECTROPHORESIS
Immunoelectrophoresis was carried out using I· 5 mm layers of agarose." Samples (0,5 fLl) were added to 2·5 mm diameter wells cut along the length of the plate and run at 40 Y, 60 rnA overnight.
After electrophoresis, gels were soaked in distilled water for at least 1 hour, dried in an oven, and stained (Coomassie Brilliant Blue, 0·2 % wlv in 50% vlv rnethanol/Iz-I % v lv acetic acid) for 10 minutes. Plates were destained either (1) for at least 1 hour in 30 % v/v methanol/9·1 % acetic acid or (2) overnight in 10% vlv methanol/5·1 % acetic acid.
Experimental results
Three ultrathin plates containing samples of HSA standards (0·05, 0·10, 0·20, 0·40 g/I) were run at 200 V for 1, 1·25, and 1·5 hours. The results obtained indicate that equivalence is reached, as shown by linearity, after 1· 5 hours. Standards in the range 1-6 gil also gave a linear response (electrophoresis at 200 V for 2 hours) with appropriate readjustment of the antiserum concentration (Figs 1 and 2) .
Patient specimens (45) were appropriately diluted and analysed by ultrathinfilm immunoelectrophoresis. The undiluted samples were also analysed for albumin using the bromocresol green (BeG) method" on a Technicon AutoAnalyzer. The results are shown in Fig. 3 (slope 0·99, intercept -1·0 gil, correlation coefficient 0·89). Patient specimens (15) were analysed by both conventional and ultrathinfilm immunoelectrophoresis. The results are shown in Fig. 4 (slope 1·01, intercept O· 15 gil, correlation coefficient 0·97).
Standards of HSA (I and 5 gil) were analysed 25 times, and the precision was assessed by measuring rocket height (at 1 gil, it = 7·56 mm, SD 0·48, ev = 6·3%; at 5 gil it = 23·96mm, SD = 1·08, ev = 4·5%).
correlates well with conventional analytical methods for measuringconcentrations in serum. Its advantages are the speed of analysis (which could be further reduced if higher voltages were used) and low reagent cost (at most 1/10 by volume as much of the antibody containing agarose is used in ultrathin gels). Improvements in precision are expected with improvements in dispensing the very small sample volumes (0·2 fLI) applied to the plates, and the ultrathinfilm immunoelectrophoresis will be particularly attractive for analyses using expensive antisera.
